This paper is focused on investigations of the improved correction of the effect of variation in incidence angle on ScanSAR data. Conventional correction methods (such as LLM, locally linear mapping) typically assume that each target class has a similarity distribution in the middle of the image. The objectives of this study are to extend the correction algorithm to full swath width without any assumptions. For a target class only distributed on one or both sides of the image, interpolation or extrapolation of the confidence interval is realized using the linear regression technique based on the exponential model. The position of the reference band is then determined and the correction is performed. Experiments were performed on ENVISAT ASAR and RADARSAT-2 ScanSAR data. The results show the effectiveness of the proposed method.
INTRODUCTION
Sea ice monitoring is very important for climate research, shipping traffic and marine resource development. Synthetic Aperture Radar is an important tool for sea ice monitoring with its unique day and night imaging capability. Among its various modes of operation, ScanSAR mode is widely used as the main means of large-scale observation. However, there is a significant incidence angle effect in Wide Swath Mode, that is, the radar returns will be stronger in the close range and decrease progressively towards the far range. This effect will affect the interpretation of ScanSAR data.
Several methods of efficiently compensating for variations of the incidence angle have been proposed, including cosinebased corrections [1] and other empirically based approaches [2] , [3] . The look up table (LUT) technique can be applied to adjust recorded backscatter intensities to a nominal incidence angle [4] . Class-based normalization was first introduced in [5] . A normalization approach called HIST, which is based on a class histogram matching procedure, was proposed by [6] to adjust multi-incidence Uninhabited Aerial Vehicle Synthetic Aperture Radar (UAVSAR) data to a fixed angle of incidence. Additionally, the class-based locally linear mapping (LLM) technique is remarkable, and each class in ScanSAR data can be normalized to a nominal incidence angle in the middle of the image [7] . However, the assumption that sea ice types have similarity distributions in the middle of the image may often be invalid. This work extends the correction algorithm of [7] to the whole incident angle range of the image without any assumptions.
The paper is organized as follows: Section 2 details the procedure of the proposed method. Experimental results are given in Section 3 and conclusion in Section 4. The exponential model is based on extensive measurements at the University of Kansas [8] . Through experiments, it is found that the average change of the scattering coefficient of the North American terrain in summer has such an exponential relationship. Ulaby also reported a similar relationship, and pointed out that the exponential form is suitable for snow-covered areas and sea ice observations [9] . It seems that exponential model is the best one of the many experimental models. The model is defined as follow [8] :
METHOD
where I is the surface intensity observed, I0 is the intensity (brightness) of an ideal reflector at the observation wavelength, i is the wave incident angle and 0 is the constant associated with a target class.
A better estimation of 0 was sought as it will produce the best fitting curve along the range. For this purpose, the coefficients of a linear regression model were calculated with the following regression equation: 
CONCLUSION
In this paper, we have improved the LLM method through the linear regression technique. From the experimental results, we can see that for the image that is distributed outside [(3near+far)/4, (near+3far)/4] in the image, the improvement is obvious and effective, but for the junction parts between [(3near+far)/4, (near+3far)/4] internal and external,the results is still not smooth enough, This will be studied in future work.
